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(57) Abstract 

PROBLEM TO BE SOLVED: To aim at the promotion of 
yet higher output power in an engine 9s weD as to 
prevent any sudden output variation In lime of an 
operating cycle change by detecting an operating state 
In ih'ts engine, changing an operating cycle according to 
the operating state, and carrying out an engine output 
adjustment upon shifting a ^>an of on-off timing In an 
intake-exhaust valve at the usual time. 

SOLUTION: At an ela:1ronic control unit 56. an engirw 
operatir^ state calcu^ting part 76 calculates a current 
engine operating state by a crank angle sensor 50 and a 
throttle opening sensor 54. An irrtake-exhaust valve 
control part 80 sets up a span of target orvoff timir^ 
or tfie on-ofF timing of an intake- exfiaust valve 
conformed to an ir^utted engirt operating state and a 
elected operating cyde. In addition, the ECU 56 v^l 
finely adjust the orv^ timing of this lntake-ext«ust 
valve so as to rrske tiie engine output in tme of 
two-cyde driving become equaBzed to tiiat at the time 
of Its changed to four-cycle driving. In brief, fine 
adjustment ie carried out so as to have both these 
engine outputs equalized to each other before and after 



the operating cycle change by means of shifting the 
on-off timing in the ordinary two-cycle driving. 
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^®mB#«® • ©^a#CDl8lfl^WSr-re.UTX>v'>m 
i7;U^M^f'^M«WX>>'>ai;^*t^IlHff©x>>'> 

L X > >!()f^4^M*t® (elteii5ft??f tC -5 «^ 

«Wfax>v>>(D:j/ ^ >^tt*^ 1 iHifi-r'SPBiicBjta® • 
n 1 iH]fTt'>, 

n 1 [HifT-5 ;i t $4tii<fr^st*3a i xis. 2 {ct3«®« 

C»*3«4] Mffi«^ttlLfcx>>'>»if^«eiS*t{B;[Hlg 

iiSftlgfffl«rttSS«^. HfifB®m#©M*WFBT$:fX 

hy(Dy^,^wl4 0 ° #3fi7i^^>T5E,^.m8 0° 

ii MffBSP»*®l3#^FBl<£ hfX h ><D±J^,^m: 8 0 

L.fex>v;>D;f^4^cSiA5<£a#M*i[^fc*^«^«mrlB 
X>>'><7)^?^>i7ti!i7it3lHiet--5FBlt3HfrtB® • 

^ii^mmL-r^mMm i ~4 frfB«<omfi8S:K • 

[0 0 0 1] 

^^-rsx>i?>$«ffli^«fcH-rst)®-e*-5. 

[0 0 0 2] 

[?¥*©««] tie3KJ;0. x>>j>«}g^«*®A-r-& 



fB4fTS<&^^ 5 >:i7tt*t 2 met- SKtCfT^ 4-t}-'f 
X > > *i#piffl X > v > t L ffl t ^ e. tlT t » -5 . 
[0 0 0 3] 01 0«. jl^K)4-y--f i7;UX>>f>(DK 

Mr 10° (etT. mizivoiir^^o) sruss 

5 0° W^^®^fc<i:Cl^Tgfl# (iiiT. miZlVCt 

[0 0 0 4] ^UT. mm.^itmmnm'i'coBDCmss 

0° BU^fcPS* (£JlT> mtcEVOiti^) ^M$&L. 
®Afife4'©TDC^l 0° Stl«<£^^®^fctC^T' 

->u >^f^^2&m.-r=bmiz^4nm^^T-r^o 

[0 0 0 5] Lfc*SoT. 4 •y--f^;i/X #4 

fTe*|li:^Hff-r^CDT- 2-tJ-l'i7JK7)a;e){C?g^^dt 
6 S^^fiiJ'vnfe T L S 5 V ^ 10 ^ mn<D «k 

*fc. #a;x5-y->3> (!{#CHC) <&<tt«-rsc 

<iid^*Tr#^„ ^UT, X^v'Xelfe^OJi^Jcf^UT® 
A^««^ii» bTX > >®®i\^tg:^-C* ^#:faS& 

[0 0 0 6] 

J:3;S4-y--<i'jux>>'>tt, -f^iKj^ft^^i^i^-t+Tx 

<*:> Vi*3t0-5x>K;<f;^®g^«iktcJ;^y v + >i^*^' 
fg^L, x>v'>®:f:a^«r^-r'5^t,i:;S:-5, 

oT, ^ )VJiyi^>(D^mM'az\t—M<r>wim^ 

[0 0 0 7] Sfc, fie*Stf5<tLT^»i§iX>>'>(D— 

^(D^ncDWE.-^'i )v^mmzm(r>mMr>)-^ Mzm 
<omA.x.. {&.mmmm.t.i^B^tsm^^m.^^\zno'iSt^ 

mi^ffl:^^. y^ifiiy. 41t-f i'Jl^Me{CcfcoTX>>'> 

>'j>]hts^^±.-$'^^^mzmmrd--i )v^mK>mz. 
tz.m'^\z. ±^ts.mfs^m\z^^i^B'yi7f)^^^i,. * 

ii5«Sf^#{C ^ d <»: t/i^, 

[0 0 0 8] ±fB»S*^*T^C$nfcfeCD 

■rfeO. ^©ge<jttx>>?>®<l;Oii5m:;^{t:S:0:j^»co 

sr*-rsx>i?>iapga*^«-r-5 c ijc&s. 
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[0 0 0 9] 

Mffl^SIS-^m^SSffl V^fcT i^^^^LX-^ J: Off ^ 

[0 0 10] i$t^<r>-f3i^iy\yhm^m^^tzWi^mm'^ 

[0 0 11] U*^L, «ilS:Ti75"3.x-3'SrfflliT® 
KI^WS:K:5et?^S«fiSiCT^^a.x-^*ffl V^S t 

[0012] ^mmmt^m i tc'^^mffiSi^® • 

aiL> ^tiiLfcX>>'>i!jf^t^^lCJ^::i;TSgi±-f i'JU 
•Sfa#©MEa^»Sr-re.t-^SS:L.TX>>7> 
[0 0 13] L/t*ioT, x>>'>tB;>3®l^_h$^^(r 

[0 0 14] if*^2 fc^sm^^K • p^#<&#-r^ 

x>v>S4ffl^S«, Mte-y--f i7;i/^M^fc^M«(DX 
>i?>ai:^jj&i^Mfl9©x>>'>m:^i:a|L < 

[0015] m^m3iz%:&mm^^ • »m^^^-r^ 
x>>'>$ij^^g«. ;giaj bfcx>>'>i!jf^t>cM*>*ffi[Hl 
teiiSft?5fM«F«gfcfe-5«^tc> x>':^>(Di79>^tt*« 

r/g^affgS^llHlo'off ^ 2t)--i'i';uii^^fTi.^. «i 

^«x>S?>(Z)i7 7>^'tt**2I5lgr-5FBHcK • 
Sr^-tl^^tlllsI-r^Of^lft^i+T. ^^>i7m2^mZ'0 

[0 0 16] bfcd^oT. ffiCHie?Sft?tffll^l^trfe-2>« 



<i:i6^*T?#. X>>?><Dii5ai:'3fk<£:0-5^<i:7&t-e$-5. S 

[0017] imm^izm^mm^fR • m^^^^^ 
:i:>i?>mmmmt. ^tijufcx>>;>i)jf^«M7&«ffi* 

^msmmz-D^tR^nmRzsm^nm^ i m-^-Dno 

[0 0 18] 

m(ommiz-Di,^xmmizmm-r^. miit. ^mmizm 
nsei))^®x>>'>. «ajA«*¥^trfiisx>i^>cDeE 

m:^i^m^mx$>^, m^oyj:z>\z. x>i>>*^io 
m«««l l*^e.fiK^->U>^^gl51 2<h1g»CD«S 
«5e^3 2 ^^^ffifSvU >.5^'\-y H« 1 4 ttcj: OlfBg 
$ tlT*5 0 , =&^!gE^ 3 2 ttK^aSS 1 6 SlKSP^iiK 
1 8 .haSLTli-S). 

[0 0 19] ®^®ssi 6\z\t. ^<D±mmi)^^m\z. 

®^^^>A'2 0. ?gaft'®ffii^^^*-r-2.XTi'U- 

[0 0 2 0] ^bX. KaSSS 1 6 ©T8ft{|iJ(4. >7=- 
— ^-^-/h— JPK 1 7 IC^^;^nTI/i-5. -1'>5=— i'V 
X3fc-;i'K 1 7tt. U— v^'>;5' 1 3*^e>5j'(KUT=&St 

1^1 itSi^LTiiO. &af§i i{c«->^^it^nfc® 

^3j^- h 3 0 ^^n-LTj^Se^ 3 2 iiaiiLTI/i^.. * 
fc, 'f >7^— i'TXjfc— >!l/H 1 7(r«. 'f>J?ii^^'2 
8 Ti^^tj; ^tlT^fe 0 . h 3 0 tC[p]ttT«i|sfi«W 

[0 0 2 1] -^r, mm.mmi 80D±gitfi'j«x+>y-x 

h/'^'f :/3 SSrWbTfeO. #^j§ri 1©#^^:<P— h4 
OSr^LTiS'J^^S 2<i:]^aLTV^S. g^^aSSlS® 

Tssfflij«*^^gB (la^-ar-r) {c5i#tte.tifcv:7^3 

fflatCttH7t:M^^©MISE 3 9 tl, M<® 3 9 W± 

j^it4^tti-r-50 2-fe>-y-5 sti^^ifibtixi^^, 

[0 0 2 2] -?-LTs h 3 0 {r«®M#3 4*t 

0 iZliimm.^4 2 = >yTP8IBBlHE<C^tt 

[0 02 3] 3 4&Z/Sf^#4 2 tt. 3 2 
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h 3 0 x«g^^3i^- h 4 0 iz<Dm^mmx^imm•r 

[0 0 2 4] ->U>^^.y 4tC«< ©»#3 4S. 

z^m^if4 2 «jc^n^*n«fiSiE:(D7'i^^3.x-5' 4 4 

#SI<jSB4 575^5. CD jl«{C<tOK^#3 4Jfcyc#^#4 

[0 0 2 5] Sfc. X>>?>lftf^«ffiSr^Ui-r-5-fe>-y- 
tUT. K^jISS 1 6 fC«X>>'> 1 d (CKASn-S® 
A^«,«Q**imt--5X77D— ^— iS'2 4<h. Xa>y 

N;i/A*;u:r2 6<oxay h;HBS0?&i^aJT-5XPy h 
;nBK-fe >-y- 5 4 6, n, ->u > rs^SK 1 2 tc tf 

>(Hifeia:Ne &^m-r^i7^>i/^Ei-fe>-y-5 0, s.t;tx 
f^&Miwr^«^^S!iffli»« (etT. TEcuj 

■5) 5 6dt|Slt^,nTl.i-5. 
[0 0 2 6] 02tt. 0 1 {C^LfcECUS 6(DF*gBPM 

^^*-r«fiS;i5Sl^0-ea&-5), ia^«<t5(c, ecus 6 

— X5 6a. =&ftiJffll#®^co$!)Wm^Srm::'3-rsttS:^-r 
^iS'^i— X5 6b. ^i*»^@<!:LT<DCPU5 6 

Lfef*CD7^-:5'^CPU5 6 c Tl^ffJittSUfeT^-^'*^* 

f -5A'>yi7T«:/r^RAM5 6 f > ^'-f V5 6 g^SrAX 
^-f >5 6 hT+a5tcS^UT;'d:SV-f i^PZl>t;i— 

. [0 0 2 7] S3tt. 01{C^LfcSP»#4 2 ^tl 

^mm-r^y C7^D.x.-d' 4 ^(Dn^m'&^m^mzTn 

Ji^tz. >"j ^y^N-y Kgp 1 4 {c±T;?|6i(r8H!i^tgfr 
^tte>tXfcS^m*4 2 #SB4 2 aSlXA*;U::''X5^A 
^K4 2 b J;D^fiK$nTl.i.5o 
CO 0 2 8] ^554 2 a«. Sfm^4 2*iJi;&{C§l#Ji 

^f e.nfc^jc->u >5^^-:/ h'gpi 4tcBip-r-5S^^3}?- 
h4 0<oi3P|[pjia4 0 a{ci§tteti;^c/\*;wyi>-hgB 
6 0 iimm'^mummzms^-^tixu^, ^l-t. 
^x5^Aap4 2 h<Dmmmzitm\iiim^'ofs.^-^wyf 

6 4Am^^nX\i^^. CKDpIlft^^e 4«. ->'J>i?''\ 
•y KgPl 4©±ge{c^lten;t7^^iX— ^4 4CDy 
— v>y6 2rtfcssae)e,nTti-5, 

[0 0 2 9] ^—>'>i^6 2p^iZ\t. oIi)iT6 4&±T 



t3A*;l/:/XT-AS54 2 bw^^frHS{rfta#4 2 

#;^f6] (04>. ±*r6]) (r^^^-r^M#fflxyj >i^7 

0*^*^tt6nTti-5, Bjffii^e 4€:fl^^T'S?^filJ 

©K^ffla-f JU6 8®rt:*fC«jS*tcS^«i#4 2$rl3#;^ 

[6] O't'. T:*ri6j) \z^m-r^m^mxzf^}>if7 2ifi 

[0 0 3 0] ^4tt. ^^m<Dmm<Dmm(Dmm^tzm 
^mwytiy^mx^^, m^(r>^oiz. ecusg 
tt, ^®i^gi5tcx>>'>i>)f^t^esimtt;sp7 6. sK-y-i' 
^jm^mis. ® • 8 0 . Ti/^^^-x- 

yM»«saia58 2$-*«LTii^, 3L>i^ym^^m 

S[|±ia57 6«. i7 7>i'A-fe>-9-5 Ot::<i;0#aiLitx 

>>'>|siegcNe <hxn-y h;UMS-fe:>-y-5 4 J; 
tBbfcXP-:/ h;i/M«(9i{cJ;0Sfi»x>v'>»)f^*it 

gP8 0trai:fj-r-5<, i^*. XP-y h;L'MS0ttx>v> 

li. X>>'>ft?^*tilStiCltS:^-r. 

[0 0 3 1] Mteit-f ^;USJ?giJ7 8«. x>>'>i!)f^ 
*^®»ttiSf7 6<J;0A;^bfcx>-x>il!if^^^lifc»o' 

Sffi©x>>»i()f^4*ffi75t2u-f i7ji/aiex(44-y- 
8 ofcm^^-r^o 

[0 0 3 2] ^'mm.^mm%8o\t.. xtiLrzJi>>^ 

x-iS'SHHSSLHigpS 2 Jcm;tiTS. 
[0 0 3 3] Ti'^'zLX-ySiJPimtiiSBS 2«. ®- 

m9Mmm^^(if>^^<r)V&-h'm^\zm-3n. ^m.n \ 1 

«)®M#3 4RaC^»#4 2 tC&>!r^ttenTVi-5Td7 

5^iX-^'4 4«S!)fflI«2:^tiJb. gi#^lfigB4 5 

So'^ & T 5^ i X- ^' 4 4 (C^Sf U TSm *ff 5 . 

[0 0 3 4] -4fCZ. *%?g©«*WJ5:1f!)B£a5S-r3&S« 
iSS® • Sfm#©T^^^X— ^ 4 4 OKf^fCOtiTia 
5^fflt,>TliiM-r-5. 0 5{±. 7^5^iX-y 4 4tcM 

UTJim*«fTt3nfcK5(D#fm^4 2 ®«e^<&«iosw»c^ 

Lfc^SPi^B^ig-f^o. |W|0 (A) \mmM42<r,mi^ 
im^^y^^-tmrnm. nm (b) \-m^vm^^^-ir'mFm 

X$>^o ^C*3, ®^#3 4tC^l.iT«t(^m^4 2 iil^^ 

[0 0 3 5] 1^0 (A) ECUS 6d->e<D$iliaim^ 
c JC«0'#»^^i(jgP4 5 (04#Hg) *^ia*fflp<Jl. 

»Ii(iT6 4«p#fflzi'f ^i/S 6<z)S!UK:^icJ:0ffl#fflx 



#gB4 2 a i:;N*;wy->- hgK6 0 icoralt^BI^U. 

3 2 tm^Tt^- h 4 0 ®ra«aii-r-5. 

[0 0 3 6] 1^0 (B) ttl3#ffln-f 8tC® 

7 2©#|l:*jtCtn;L.TK#ffl=l'f;i'6 8ffliIfc§l#otte> 

ti. sfm#4 2a±:?^tr§i#±tfe,n^, Lfc^^-^T. 

#gB4 2 a i:A*;i/y->- hgf 6 0 <t®PBlttffl#L. 
* 3 2 tmm.^- h 4 0 CDFBlttJ|»rt--5, 

[0 0 3 7] J!y.Ji<73i^tC. Ti7 5^iX-i5'4 4tt. m 

gP4 5l::ckO®«;i^*fTt)n^<i:®«#3 4S.?>'g^^#4 

2 ^mmmm-r^, 

[0 0 3 8] 'A\Z. _h|3«^(DX>>'>gM^fflVi/t* 

\ti7'y>i7 2 [ne-r ^ FbI tc® • 1 [Hio'o 

PgBf^l!j-r^WfflI<£rfTl'^. X>>'> 1 0tt4-y-1'i7;PM 
[0 0 3 9] -?-ux, X>>»>1 0®i!if^*e!i*tj;r)# 

ate-y-'fi7;i.Sr4-y-'f 21t-f i/;!/ 

(0 0 4 0] T;s:t5-&v 2D-^ifjummit. i^^y^m 

;i'X>>'>i:J±^T2fS®lHllgC(Dffi:t(*tf#e,n.2>. Lfc 

^m\z\t.A-^'1 )Vx.yi^y^r)^x.yi^y(DM^tsit 

oymmz^^:r.yi?y\hi3<om.m.is.mt^m±'t^ %<d 

[0 0 4 1] Jiai®X>>?>Wffll?&06®7P— — 
it'2)X>v?>^ffllcD7n— 5^-^— htrabO, x>v'>l(j 

ij. *;>-^>«H5Jl*ft<i:LT. X>v7>«X>v?> 
01 0fr^UfcM#^»l, IB#W»!TX> 
>7>®Km#3 4RyCj^a#4 2*MgB«lf^$-a-T. 4 

[0 0 4 2] *:;i'-5^>ttX>-:?>X5'-h«, HIt«^ 
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rsj t^i-p) 1 0 1 fc*3ViT:sfiE©x>vf >«if^iRffi 

h;H8S-k>1J-5 4 fCck 0«iaibfcX>i^>|5iS^N e 
<i:XD>y h;HaS0*^e.x>v'>t(if^ttffi*«ltH-r-5o 
[0 0 4 3] ^(C. S 1 0 2 tCTX>>'>l<jf^^^^*^'ig 

S 1 0 1 (CT^it5Lfcx>>'>i!,f^^^!gtcJ;0X>>f> 

©3i^-9--f 2ii--< ^;i'^e<i:-r-5)*^xtt4-y-r 

;ujiett-^*''®jis?^ff 3. Ecu56«, x>>?> 

lbf^4^clilCJS;DTROM5 6 d|^tC^«6X hT^nxV^ 

[0 0 4 4] :^yi^>m^^mf)mm^^^^ 

m.m^\Zts.\,^ (NO) ii5tii:^S:M*$nTI/i;^ 

tit*ij»fbT. a^assrff 5'^<> s 1 0 3iy,i^'\ief 
fff^). sfc, x>-:^>i)if^tt^dt{giHifeiaA?efM^i^ 
trfes (YES) x>-:^>*tigm;^j*^*UT 

V^-5<hW»fLT. X>-:/>tt5;'3*<tO[^±$ii-^^<i:*t 

nJfigT^cate^ff e>^<. S 1 0 ej^A^-x^ff-r^o 

[0 0 4 5] S 1 0 3{C*5ViT3S^(DX>v?>Mte-y--1' 
n^o ECU5 6«. ^SEroX>v'>|jif^«^T^^{S 

lHiSi^M?^M*S{c;^t V X > >7 >l))f^4^^icfc;: i; it 
Mteti-'f (4-y-i';^JU3lte) tcJ:Dx>5?>iliK*« 

•y--ri7)UMe^ffoTVi75:li (NO) . •tt£t:>%2^^ 

x>>?>«if^«effifcii^uTVi;5:ii<D-c, mm.-^-^i7)v 
-rj5:^3-^4-y-i'ir;i/se's^E-r'« s 1 

0 4^X11^?. 

[0 0 4 6] Sfc, 4-y-'f i7;WMteS:fT-DTVi.5 (YE 

s) t.m^\^rc^^n. mm.-^^ ^M-xji.>i^ym^^ 

-5^>SrS(t-5 (U;S'-» . 

[0 0 4 7] S 1 0 3tC:fel,iTSffiC0X>>'>aie-tH' 
^JU*^'2-y--1'^;i.31fe*ff-:jTViS<h«K$n^t, S 

1 0 A\ZX )Vm^^<DWli.-^'i 

p. ^ir-Tf. ECU5 6tt. ®^#3 4S;CXgf^#4 2 

s 1 0 S'v^ff-r-f). 

[0 0 4 8] SlOSTtt, ®«#3 4Rtm»#4 2 

SrESjtL-TVi-S. 
[0049] ECU56tt. jlte-y-'f JW^M^IC 2 

fc^CDX>v?>a}:fjt:*«lS?Kfj:-5<i;5tc® • 
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[0 0 5 0] *fc. S 1 0 2 {CTfiInIteiftM?t««l^tc: 

(YES) tfiJW^tlAc^-a-. SlGG'^^ffL. 

s 1 0 6 fr*3i/iT^ffia)Mte-y-f ^;p*^*2-y-f 

^n-DTl^fSi^^ (NO) <i:*ij»f$nfc«^tt. ffilHllSJSi 

M??frox>i?>»)f^«Sg{'jJ;i;fcagiJ-'f ffifc 

2 -y-f i'ji/Mte'N.^M-r^< s 1 0 7 -^ittj. 
2i}-'ri';i'aie*?foTtis (yes) tJNj»fbfc»-& 
tt. 2-9--i'i^;ujilte*«ii$UT*;i'-5^>*fett-5 (u 

[0 0 5 1] 07 tt. 2-y--f ^JU3lte^CD®a#3 4© 
W#J«raL i n. Rt^»a#4 2®M#ffl^Lex$:i7 

pt;:. ®a#34tti vo*T^,^M40° f^jfi, iv 
C$rT5E,^^8 0° #ifii:L, fi^^#4 2 ttE VOSrJi 

^-^^8 0° f^jfi, Evc*T5E,^^4 0° 'Wia^i-r.s 

[0052] S107 -Ctt> 2 •y-'i' 

X>>'>««ai;^{b<£:0^Ci*iT-$^, 
[0 0 5 3] S 1 0 8-X?«. K^#3 4BLaCfi^^#4 2 
®iaifl^W®ffliiSfi*ifffcn-5. dClX, ECUS 6 

jite-t}--r^7;i'^jg^{c^Mfl5®4ij-f i'jusifeTw 
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* NOTICES * 

Japsun Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the engine control system 

which has ******** and an exhaust valve. 

[0002] 

[Description of the Prior Art] Conventionally, the engine is continuing engine operation by perfomiing 
four strokes, the charging stroke which inhales gaseous mixture, the compression stroke which 
compresses gaseous mixture, the expansion stroke which lights the compressed gaseous mixture and 
carries out explosion combustion, and the exhaust stroke which discharges the exhaust gas after 
combustion. And recently, many four stroke cycle engines performed while a crankshaft rotates the 
about four above-mentioned lines two times are used as an engine for vehicles. 

[0003] Drawing 10 is approximate account drawing having shown the valve-opening period Lin of the 
inlet valve of the usual four stroke cycle engine, and the valve-opening period Lex of an exhaust valve 
with angle of rotation of a crankshaft. As illustrated, as for a four stroke cycle engine, as for an inlet 
valve, a piston completes clausilium (only henceforth IVC) in the place which started valve opening 
(only henceforth IVO) around 10 degrees in fi-ont of a top dead center (only henceforth TDC) in an 
exhaust stroke, and passed over the after [ a bottom dead point (only henceforth BDC) ] 50-degree order 
in a compression stroke. 

[0004] And an exhaust valve starts valve opening (only henceforth EVO) before and after 50 degrees 
before BDC in an expansion stroke, and completes clausiliiun (only henceforth IVC) in the place which 
passed over the after [ TDC ] 10-degree order in a charging stroke a Httle. Therefore, while a crankshaft 
rotates two times (i.e., while a piston goes and comes back to the inside of a cylinder two times), about 
four lines each are completed. 

[0005] Therefore, since a four stroke cycle engine carries out sequential execution of the about four lines 
each, the so-called blow by of the fiiel which gaseous mixture blows fi"om an inspired air flow path to an 
exhaust side like a two cycle hardly occurs, but it is fiiel-efficient as compared with a two cycle. 
Moreover, exhaust air emission (especially HC) can be reduced. And improvement in an output can be 
aimed at comparatively easily by increasing the quantity of an inhalation air content according to the rise 
of an engine speed, and raising the volumetric efficiency which is engine sink capacity. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the above fovu: stroke cycle engines raise 
volumetric efficiency and raise the cylinder internal pressure of an engine gas column too much rather 
than a predetermined value, knocking by the so-called spontaneous ignition of end gas will occur, and 
they will produce engine fault. Therefore, it has the problem that there is a fixed limit in the high 
increase in power of a four stroke cycle engine. 

[0007] Moreover, the run cycle of some gas columns of a multiple cylinder engine is changed to other 
run cycles as conventional technology timely, and there is the conventional technology of performing 
alternatively low-fiiel-consimiption operation and high power operation. However, an engine high 
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increase in power is attained by four-cycle operation, and the limit of the output in four-cycle operation 
is not exceeded. Moreover, a run cycle will be as restrictive as a four cycle, 6 cycle, and 8 cycle, the 
shock by output fluctuation big since the run cycle is only changed, when a run cycle is changed in the 
direction which raises engine power will occur, and displeasure will also be given to the operator of 
vehicles. 

[0008] This invention is made in view of the above-mentioned technical problem, the purpose can aim at 
easily improvement in a high increase in power and fuel consumption from that engine, and it is in 
offering the engine control system which has ******** and the exhaust valve which can prevent rapid 
output fluctuation at the time of run-cycle modification. 
[0009] 

[Means for Solving the Problem] a valve gear which this invention becomes from a cam shaft from the 
former etc. - replacing with - closing motion control of** and an exhaust valve - electromagnetism ~ 
it is premised on a system performed with an actuator using a means. That is, ** and an exhaust valve 
using this electromagnetic actuator note being able to set up a closing motion stage freely. 
[0010] In a valve gear using the conventional cam shaft etc., a switching action of** and an exhaust 
valve was being interlocked with an engine crankshaft, and to a location of an engine piston, the closing 
motion stage is always fixed, and was not able to be set up freely. Moreover, although a phase of a cam 
shaft was shifted, a closing motion stage was changed or an adjustable type valve gear which can change 
the amount of lifts was developed by service condition in recent years, it was impossible for 
modification of the closing motion stage to have had a limit on structure, to have made it operate 
without moreover making it a crankshaft interlocked with, and to have changed a run cycle. 
[001 1] However, it became possible easily by driving ** and an exhaust valve using an electromagnetic 
actuator to set a closing motion stage as arbitration. So, suppose that an electromagnetic actuator which 
is fitted to engine operating state etc. and can set a closing motion stage of ** and an exhaust valve as 
arbitration is used in this invention. 

[0012] An engine control system which has ******** and an exhaust valve concerning claim 1 of this 
invention detects engine operating state, it changes a run cycle according to detected engine operating 
state, carries out adjustment in a run cycle after changing in that case which usually shifts a closing 
motion stage of a ** and an exhaust valve at the time, and performs engine power adjustment. 
[0013] Therefore, improvement in engine power can be aimed at easily, and engine power at the time of 
being modification of a run cycle can be adjusted. 

[0014] An engine control system which has******** and an exhaust valve concerning claim 2 adjusts a 
closing motion stage of ** and an exhaust valve in the direction which becomes equal to engine power 
before engine power after changing at the time of run-cycle modification changing. Therefore, a torque 
shock accompanying generating and it of rapid output fluctuation by modification of a run cycle can be 
prevented, and modification of a smooth run cycle is attained. 

[0015] An engine control system which has******** and an exhaust valve concerning claim 3 When 
detected engine operating state is in a low rotation heavy load field, two-cycle operation which is made 
to carry out the switching action of ** and the exhaust valve, and performs an intake stroke and an 
exhaust stroke once [ every ] each while an engine crankshaft rotates one time is performed. When there 
is no detected engine operating state into a low rotation heavy load field, while an engine crankshaft 
rotates two times, ** and an exhaust valve are operated by a imit of 1 time, respectively, and four-cycle 
operation which performs an intake stroke and an exhaust stroke by a unit of 1 time per crankshaft 2 
rotation is performed. 

[0016] Therefore, when it is in a low rotation heavy load field, by performing two-cycle operation, an 
engine can generate an output higher than output threshold value at the time of four-cycle operation, and 
can attain an engine high increase in power. Moreover, when there is nothing into a low rotation heavy 
load field, improvement in exhaust air emission can be aimed at by performing four-cycle operation. 
[0017] When detected engine operating state is in a low load field, an engine control system which has 
4i4c>K4t%*4c4t an exhaust valve concerning claim 5 operates ** and an exhaust valve by a imit of 1 time, 
respectively, while an engine crankshaft rotates three times, and performs 6 cycle operation which 
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performs an intake stroke and an exhaust stroke by a unit of 1 time per crankshaft 3 rotation. Therefore, 
an engine pumping loss can be decreased and engine low-fuel-consumption-ization can be attained. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details 
based on a drawing. Drawing 1 is the engine of the automobile by which the engine control system 
which has ******** and the exhaust valve concerning this invention is used, for example, the whole 
outline block diagram of a level opposed engine. Like illustration, the engine 10 is constituted by the 
cylinder part 12 which consists of two or more gas colxmms 11, and the cylinder head section 14 
possessing two or more combustion chambers 32, and each combustion chamber 32 is opening it for fi"ee 
passage with the inhalation-of-air path 16 and the flueway 18. 

[0019] The inhalation-of-air chamber 20, the air cleaner 22 from which the dust in air is removed, and 
the throttle valve 26 which controls the inhalation air content Q according to the amount of treading in 
of an accelerator pedal (not shown) are formed in the inhalation-of-air path 16 sequentially from the 
upstream. 

[0020] And the downstream of the inhalation-of-air path 16 is connected to the intake manifold 17. It 
branched from the surge tank 13, and has connected with each gas column 11, and the intake manifold 
17 is open for free passage with the combustion chamber 32 through the suction port 30 respectively 
prepared in each gas column 1 1 . Moreover, the injector 28 is formed in the intake manifold 17, and fiiel 
injection is performed to it towards a suction port 30. 

[0021] On the other hand, the upstream of a flueway 18 has the exhaust pipe 38, and is open for free 
passage with the combustion chamber 32 through the exhaust air port 40 of each gas column 11. The 
downstream of a flueway 18 is connected to the muffler 36 attached in the body posterior part (not 
shown). Moreover, the catalysts 39, such as a three way component catalyst, are infixed in the 
downstream of an exhaust pipe 38, and 02 sensor 53 which detects an air-fiiel ratio is formed in the 
upstream of a catalyst 39 by detecting the oxygen density in exhaust gas. 

[0022] And an inlet valve 34 is formed in a suction port 30 possible [ closing motion ] to predetermined 
timing, and the exhaust valve 42 is formed in the exhaust air port 40 possible [ closing motion ] to 
predetermined timing. 

[0023] By moving in the direction which projects to a combustion chamber 32, an inlet valve 34 and an 
exhaust valve 42 are closed by opening and moving in the direction to return, and open for free passage 
or intercept between a combustion chamber 32, a suction port 30, or the exhaust air ports 40. 
[0024] The electromagnetic actuator 44 is formed in the cylinder head section 14 every inlet valve 34 
and exhaust valve 42, respectively. An actuator 44 is a thing of a solenoid method which performs ON- 
OFF actuation electrically, and carries out the closing motion drive of an inlet valve 34 and the exhaust 
valve 42 by energization from the valve train mechanical component 45. 

[0025] Moreover, the air flow meter 24 which detects the inhalation air content Q inhaled by the engine 
10, and the throttle opening sensor 54 which detects the throttle opening theta of a throttle valve 26 are 
formed in the inhalation-of-air path 16 as a sensor which detects engine operating state, and the crank 
angle sensor 50 which detects the location (crank angle-of-rotation location) and engine speed Ne of a . 
piston 46, and the coolant temperature sensor 52 which detects the cooling water temperature of an 
engine 10 are formed in the cy Under part 12. And the detecting signal from each [ these ] sensor is 
inputted, a control signal is outputted to each control means, and the electronic control (only henceforth 
"ECU") 56 which controls engine actuation is formed. 

[0026] Drawing 2 is configuration explanatory drawing showing the intemal configuration of ECU56 
shown in drawdng 1 . Input interface 56a into which ECU56 inputs the detecting signal from each sensor 
like illustration. Output interface 56b vvhich outputs the control signal to each control means, CPU56c as 
a main arithmetic unit, ROM56d a control program and the fixed data set up beforehand are remembered 
to be, RAM56e in which data after processing the signal from each sensors, and the data which carried 
out data processing by CPU56c are stored. It is constituted as a microcomputer system which comes to 
connect mutually backup RAM56f which fiirthermore stores study data etc., timer 56g, etc. by bus-line 
56h. 
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[0027] Drawing 3 is outline structure explanatory drawing having shown functionally the internal 
structure of the actuator 44 which drives it with the exhaust valve 42 shown in drawing 1 . In addition, 
since an inlet valve 34 is also the same structure, the detailed explanation is omitted. Like illustration, 
the exhaust valve 42 prepared in the vertical direction movable at the cylinder head section 14 consists 
of valve portion 42a and valve-stem section 42b. 

[0028] When an exhaust valve 42 is able to pull up valve portion 42a up, it is formed in the 
configuration which was prepared in opening periphery 40a of the exhaust air port 40 which carries out 
a opening to the cylinder head section 14 and in which the valve-seat section 60 and adhesion are 
possible. And the needle 64 which consists of a magnetic material is connected with the parietal region 
of valve-stem section 42b. This needle 64 is dedicated in the casing 62 of the actuator 44 formed in the 
upper part of the cylinder head section 14. 

[0029] In casing 62, a needle 64 is inserted fi-om the vertical direction, and the coil 66 for valve opening 
and the coil 68 for clausiliums are formed in the location where a needle 64 is movable in the vertical 
direction by the meantime. And it is a way among the coils 66 for valve opening, and the spring 70 for 
clausiliums which always energizes an e>diaust valve 42 in the direction of clausilium (the inside of 
drawing, above) is formed in the periphery of valve-stem section 42b. Moreover, on both sides of the 
needle 64, the spring 72 for valve opening which energizes an exhaust valve 42 in the valve-opening 
direction (the inside of drawing, down) conversely is formed in the way among the coils 68 for 
clausiliums of the opposite side. 

[0030] Drawing 4 is control-block drawing concerning the control system of the gestalt of operation of 
this invention. Like illustration, ECU56 possesses the engine operating state calculation section 76, the 
run-cycle selection section 78, ** and an exhaust valve control section 80, and the actuator controUed- 
variable calculation section 82 in the interior. The engine operating state calculation section 76 
computes current engine operating state by the throttle opening theta detected by the engine speed Ne 
detected by the crank angle sensor 50, and the throttle opening sensor 54, and outputs it to the run-cycle 
selection section 78, and ** and an exhaust valve control section 80. In addition, the throttle opening 
theta shows an engine load, for example, when the value of the throttle opening theta is large (i.e., when 
the opening of a throttle valve 26 is large), it is shown that an engine load is expensive. 
[0031] Based on the engine operating state inputted fi-om the engine operating state calculation section 
76, the run-cycle selection section 78 chooses by which run cycle of two-cycle operation or four-cycle 
operation current engine operating state should operate an engine, and outputs a selection resuU to ** 
and the exhaust valve control section 80. 

[0032] ** and the exhaust valve control section 80 set up the aim closing motion stage to be the closing 
motion stage of the ** and the exhaust valve according to the inputted engine operating state and the 
selected run cycle, and outputs it to the actuator controUed-variable calculation section 82. 
[0033] The actuator controUed-variable calculation section 82 computes the controlled variable of the 
actuator 44 respectively formed in tiie inlet valve 34 and exhaust valve 42 of each gas column 1 1 based 
on the output signal from ** and the exhaust valve control section 80, and outputs a control signal c to 
the valve train mechanical component 45. The valve train mechanical component 45 energizes to each 
actuator 44 based on a control signal c. 

[0034] Next, actuation of the actuator 44 of the ******** and the exhaust valve which is the 
fiindamental component part of this invention is explained using drawdng 5 . Drawing 5 is important 
section explanatory drawing having shown roughly the condition of tiie exhaust valve 42 at the time of 
energization being performed to an actuator 44, and explanatory drawing showing [ this ] the valve- 
opening condition of an exhaust valve 42 (A) and this drawing (B) are explanatory drawings showing a 
clausilium condition. In addition, since it is the configuration same about an inlet valve 34 as an exhaust 
valve 42, the detailed explanation is omitted. 

[0035] This drawing (A) shows the case where the valve train mechanical component 45 (refer to 
drawing 4 ) energizes in the coil 66 for valve opening based on the control signal c from ECU56. Like 
illustration, a needle 64 resists the energization force of the spring 70 for clausiliums according to the 
excitation force of the coil 66 for valve opening, and is attracted by the coil 66 for valve opening. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/26/2004 



Page 5 of 8 



Therefore, it opens between a projection, and valve portion 42a and the valve-seat section 60 in a 
combustion chamber 32, and an exhaust valve 42 is open for free passage between a combustion 
chamber 32 and the exhaust air port 40. 

[0036] Moreover, this drawing (B) shows the case where it energizes in the coil 68 for clausiliums, and 
like illustration, a needle 64 resists the energization force of the spring 72 for valve opening according to 
the excitation force of the coil 68 for clausiliums, and is drawn to the coil 68 side for clausiliums, and it 
can pull up an exhaust valve 42 up. Therefore, the valve is closed between valve portion 42a and the 
valve-seat section 60, and it intercepts between a combustion chamber 32 and the exhaust air port 40. 
[0037] As mentioned above, an actuator 44 v^ll carry out closing motion control of an inlet valve 34 and 
the exhaust valve 42, if energization is performed by the valve train mechanical component 45 to the 
coil 66 for valve opening, and the coil 68 for clausiliums. 

[0038] Next, the gestalt of operation of the 1st of this invention using the engine equipment of the 
above-mentioned configuration is explained. The engine control in this gestalt performs control which 
carries out closing motion actuation of** and the exhaust valve once [ every ] each, while a crankshaft 
rotates two times, when engine operating state is usual, and as for an engine 10, four-cycle operation is 
performed. 

[0039] And when the operating state of an engine 10 is demanding more engine power (i.e., when it is in 
a low rotation heavy load field), while a crankshaft rotates one time, by performing control which carries 
out closing motion actuation of ** and the exhaust valve once [ every ] each, a run cycle is changed into 
two-cycle operation from four-cycle operation, and improvement in engine power is aimed at rather than 
the time of four-cycle operation. 

[0040] That is, since one explosion combustion is performed whenever a crankshaft rotates two-cycle 
operation one time, compared with a four stroke cycle engine, the output of a twice as many count as 
this is obtained. Therefore, in order to suppress generating of knocking, even if it makes low the output 
which makes volumetric efficiency small and is generated in one combustion, an engine high increase in 
power can be attained rather than a four stroke cycle engine as a result. And fiulher, the closing motion 
stage of** and an exhaust valve is adjusted in the case of run-cycle modification, and the abrupt change 
of the engine power by the difference of a run cycle is prevented. 

[0041] Above-mentioned engine control is explained below using the flow chart of drawing 6 . Drawing 
6 is the flow chart of the engine control in the gestalt of this operation, and is an engine control routine 
which performs four-cycle operation when [ whose engine operating state is not a low rotation heavy 
load field ] it is usually in a field, and performs two-cycle operation when it is in a low rotation heavy 
load field. In addition, as a prerequisite of this routine, an engine carries out the switching action of an 
engine inlet valve 34 and an engine exhaust valve 42 after an engine start with the valve-opening stage 
and clausilium stage which were shown in drawing 10 , and performs four-cycle operation. 
[0042] Repeat activation is carried out for every predetermined time after an engine start, and this 
routine detects the present engine operating state in step (only henceforth "S") 101 first. Here, engine 
operating state is detected from the engine speed Ne detected by the crank angle sensor 50 and the 
throttle opening sensor 54, and the throttle opening theta. 

[0043] Next, it is judged whether engine operating state is in a low rotation heavy load field in SI 02. 
Here, it chooses whether an engine run cycle is considered as two-cycle operation according to the 
engine operating state detected in SI 01, or it considers as four-cycle operation. ECUS 6 judges whether 
said detected engine operating state is in a low rotation heavy load field by comparing with the 
predetermined value currently beforehand stored in ROM56d according to engine operating state. 
[0044] Here, it judges that high power is not demanded, and (NO) case shifts to henceforth [ S103 ] in 
order to usually operate. [ which does not have engine operating state into a low rotation heavy load 
field ] Moreover, when engine operating state is in a low rotation heavy load field (YES), it judges that 
the engine is demanding high power, and it shifts to henceforth [ SI 06 ] in order to perform operation 
which can raise engine power more. 

[0045] Decision whether in S103, the current engine operation cycle is performing four-cycle operation 
is made. ECU56 judges whether engine operation is performed by the run cycle (four-cycle operation) 
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according to engine operating state in case there is nothing to the low rotation heavy load field which is 
current engine operating state. Here, since the run cycle does not conform to engine operating state when 
an engine judges that (NO which omits four-cycle operation), i.e., two-cycle operation, is performed, it 
progresses to S104 that a run cycle should usually be changed into operation, i.e., four-cycle operation. 
[0046] Moreover, since the run cycle conforms to engine operating state when it is judged that four- 
cycle operation is performed (YES), four-cycle operation is maintained and it escapes fi-om this routine 
(return). 

[0047] If a current engine operation cycle is judged to perform two-cycle operation in SI 03, the run 
cycle to four-cycle operation will be changed in S104. Here, while a crankshaft rotates an inlet valve 34 
and an exhaust valve 42 two times, the switching action of ECU56 is carried out once [ every ] each. 
Thereby, a run cycle is changed into four-cycle operation, and it shifts to SI 05. 

[0048] In SI 05, fine tuning of the closing motion stage of an inlet valve 34 and an exhaust valve 42 is 
performed. Here, the rapid output change in the case of modification to four-cycle operation fi-om two- 
cycle operation is prevented. 

[0049] ECU56 tunes the closing motion stage of ** and an exhaust valve finely so that the engine power 
at the time of changing into the engine power at the time of two-cycle operation and four-cycle 
operation at the time of run-cycle modification may become equal. The closing motion stage of ** and 
an exhaust valve is shifted fi-om the closing motion stage in the usual two-cycle operation here, it is 
before and after run-cycle modification, and it tunes finely so that engine power may become equal. 
Therefore, the run cycle to four-cycle operation fi-om two-cycle operation can be changed smoothly. 
And it escapes fi-om this routine (retum). 

[0050] Moreover, when it is judged that it is in a low rotation heavy load field in SI 02 (YES), it shifts to 
SI 06 and decision whether in SI 06, the current run cycle is performing two-cycle operation is made- 
Here, it judges whether engine operation is performed by the run cycle (two-cycle operation) according 
to the engine operating state of a low rotation heavy load. Here, when an engine is judged to be (NO) 
which omits two-cycle operation, it progresses to SI 07 that it should change into the run cycle according 
to the engine operating state of a low rotation heavy load, i.e., two-cycle operation. Moreover, when it is 
judged that two-cycle operation is performed (YES), two-cycle operation is maintained and it escapes 
fi-om this routine (return). 

[0051] Drawing 7 shows the valve-opening period Lin of the inlet valve 34 at the time of two-cycle 
operation, and the valve-opening period Lex of an exhaust valve 42 with angle of rotation of a 
crankshaft. Like illustration, an inlet valve 34 performs two-cycle operation, when an exhaust valve 42 
makes EVO near after [ a top dead center ] 80 degree and it makes EVC near after [ a bottom dead 
point ] 40 degree by making IVO into near before [ a bottom dead point ] 40 degree, and making IVC 
near after [ a bottom dead point ] 80 degree. 

[0052] A change to two-cycle operation is made in SI 07. Here, modification is usually made firom 
operation to high power operation. Here, in order to carry out a switching action once [ every ] each and 
to suppress generating of knocking while a crankshaft rotates an inlet valve 34 and an exhaust valve 42 
one time, volumetric efficiency is made small, and an engine is operated by two-cycle operation. 
Therefore, an engine high increase in power can be attained. 

[0053] In SI 08, fine tuning of the closing motion stage of an inlet valve 34 and an exhaust valve 42 is 
performed. Here, ECU56 tunes the closing motion stage of** and an exhaust valve finely so that the 
engine power at the time of changing into the engine power in four-cycle operation before changing at 
the time of run-cycle modification and two-cycle operation may become equal. This has prevented the 
rapid engine power change in the case of modification to two-cycle operation. 

[0054] Here, the closing motion stage of** and an exhaust valve is shifted in the direction which delays 
IVO rather than the closing motion stage of the ** and the exhaust valve in the usual two-cycle 
operation, reduces engine power, it is before and after run-cycle modification, and it is finely tuned so 
that engine power may become equal. And modification control of a run cycle is ended and it escapes 
fi-om this routine (retum). 

[0055] Therefore, according to the above-mentioned routine, according to engine operating state, a run 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 2/26/2004 



Page 7 of 8 



cycle can usually be operated with high power operation by choosing two-cycle operation and four-cycle 
operation. That is, in the case of the operating state as which the engine is demanding high power, high 
power operation can be performed easily and quickly. 

[0056] Moreover, by preventing the shock by difference of engine power etc. and realizing smooth 
modification of a run cycle at the time of run-cycle modification, the bad influence to each part of an 
engine can be eliminated, and improvement in drivabiUty can be aimed at. Moreover, the force by 
combustion of each gas column can become equal by two-cycle operation, and irregular vibration of an 
engine can be decreased. 

[0057] Next, the gestalt of operation of the 2nd of this invention is explained. The gestalt of this 
operation adds performing 6 cycle operation, when engine operating state is in a low load operating 
range in the gestalt of the 1st operation. Therefore, the explanation is omitted about the same component 
as a gestalt and the operation effect of the 1st operation. Drawing 8 is the flow chart of the engine 
control in the gestalt of the 2nd operation, and it is usually the engine control routine which performs 
control which changes the engine run cycle which performs four-cycle operation at low-fuel- 
consumption operation at the time of high power operation and a low load at the time of a low rotation 
heavy load at the time. 

[0058] First, engine operating state is first detected in S201, and decision whether engine operating state 
is in a low load operating range in S202 is made. Here, when decision whether an engine is operated by 
low-fiiel-consumption operation is made and there is no current engine operating state into a low load 
operating range, (NO) shifts to S203 so that it may usually perform operation or high power operation, 
and performs the same actuation as the gestalt of the 1st operation. Therefore, the explanation is omitted 
about the actuation after S203. 

[0059] Moreover, it shifts to S210 in order to perform low-fiiel-consumption operation, when it is in a 
low load operating range (YES). In S210, decision whether the run cycle of a current engine is 6 cycle 
operation is made. Here, ECU56 escapes from this routine that this cycle should be maintained, when an 
engine judges that 6 cycle operation is performed (YES) (return). 

[0060] Moreover, when it is judged that 6 cycle operation is omitted, (NO) shifts to S211 that a run 
cycle should be changed into low-fiiel-consumption operation which aims at improvement in fiiel 
consumption more, i.e., 6 cycle operation. In S21 1, modification to 6 cycle operation firom a t\yo cycle 
or four-cycle operation is made. Here, ECU56 changes an engine run cycle into 6 cycle operation by 
carrying out a switching action once [ every ] each, while a crankshaft rotates an inlet valve 34 and an 
exhaust valve 42 three times. Therefore, it becomes a pumping loss is lower than the time of four-cycle 
operation, and possible to perform low-fiiel-consumption operation which can aim at improvement in 
fiiel consumption. 

[0061] And fine tuning of the closing motion stage of an inlet valve 34 and an exhaust valve 42 is 
performed in S212. Here, ECU56 tuned the closing motion stage of** and an exhaust valve finely so 
that engine power might be the order at the time of modification and it might become equal at the time 
of run-cycle modification, and it has prevented the abrupt change of engine power. Therefore, a change 
to 6 cycle operation fi-om a two cycle or a four cycle is made smoothly. And it escapes fi-om this routine 
(return). 

[0062] As mentioned above, as explained, according to this routine, control which changes into high 
power operation at the time of a low rotation heavy load, and usually changes operation into low-fiiel- 
consumption operation at the time of a low load can be performed easily. 

[0063] Drawing 9 is closing motion timing-chart drawing having shown the closing motion stage of the 
inlet valve 34 at the time of 2 by the gestalt of the above-mentioned 1st and the 2nd operation, 4, and 6 
cycle operation, and an exhaust valve 42 with crankshaft angle of rotation, the drawing Nakaya mark 
shows the valve-opening period of an inlet valve 34 and an exhaust valve 42, and x mark shows ignition 
timing. As for (a), (c) usually shows the valve-opening period of the ** and the exhaust valve at the time 
of low-fiiel-consumption operation, i.e., 6 cycle operation, among drawing among drawing at the time of 
high power operation, i.e., two-cycle operation, among the valve-opening stage of the ** and the exhaust 
valve at the time of operation, i.e., four-cycle operation, and drawing, as for (b). The engine control 
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system which has ******** and the exhaust valve by this invention can change a run cycle into 2 like 

illustration, 4, and 6 cycle operation according to engine operating state. 

[0064] 

[Effect of the Invention] As stated above, according to the engine control system which has ******** 
and the exhaust valve concerning this invention, it can change into the run cycle according to engine 
operating state, and the closing motion stage of ** and an exhaust valve can be finely tuned at the time 
of modification. Therefore, engine power can be easily improved by changing a run cycle at the time of 
a low rotation heavy load, and performing high power operation. Moreover, the rapid output change at 
the time of run-cycle modification can be prevented by fine tuning of a closing motion stage, and 
irregular vibration of an engine can be decreased at the time of two-cycle operation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An engine control system which has ******** and an exhaust valve characterized by to have 
an engine operating-state detection means detect engine operating state, a run-cycle modification means 
change a run cycle according to said detected engine operating state, and a closing-motion stage 
adjustment means in a mn cycle after changing at the time of said run-cycle modification usually shift a 
closing-motion stage of a ** and an exhaust valve at the time, and perform engine-power adjustment, in 
an engine control system which has ******** and an exhaust valve. 

[Claim 2] Said closing motion stage adjustment means is an engine control system which has ******** 
and an exhaust valve according to claim 1 characterized by adjusting a closing motion stage of said ** 
and exhaust valve so that it may become equal to engine power before engine power after changing at 
the time of said run-cycle modification changing. 

[Claim 3] When said run-cycle modification means has said detected engine operating state in a low 
rotation heavy load field, while a crankshaft of said engine rotates one time, an intake stroke and an 
exhaust stroke by switching action of said ** and exhaust valve are performed once, respectively. It is 
the engine control system which has ******** and an exhaust valve according to claim 1 or 2 
characterized by performing an intake stroke and an exhaust stroke by switching action of said ** and 
exhaust valve once, respectively while a crankshaft of said engine rotates two times, when said engine 
operating state cannot be foimd into a low rotation heavy load field. 

[Claim 4] An engine control system which has ******** and an exhaust valve according to claim 3 
characterized by carrying out a valve-opening period of said inlet valve to fi-om near before [ a bottom 
dead point ] 40 degree of a piston to near after [ a bottom dead point ] 80 degree, and carrying out a 
valve-opening period of said exhaust valve to fi-om near after [ a top dead center ] 80 degree of a piston 
to near after [ a bottom dead point ] 40 degree when said detected engine operating state is in a low 
rotation heavy load field. 

[Claim 5] Said run-cycle modification means is an engine control system which has ******** and an 
exhaust valve according to claim 1 to 4 characterized by performing an intake stroke and an exhaust 
stroke by switching action of said ** and exhaust valve once, respectively while a crankshaft of said 
engine rotates three times, when said detected engine operating state is in a low load field. 



[Translation done.] 
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[Drawing 5] 
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[Drawing 7] 

TDC 




BDC 



[Drawing 6] 



http://www4,ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 2/26/2004 



y 



Page 4 of 6 




)rawing 81 
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[Drawing 9] 



http://www4Jpdljpo.gojp/cgi-biii/tran_web_cgi_ejje 



2/26/2004 



Page 6 of 6 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2004 



